
Set the World on FYRE: Response of Arthropods to Grassland Fires
Thomas Fleming, Alexandra Morphew, Mary Liz Jameson

Wichita State University, Department of Biological Sciences, 537 Hubbard Hall, 1845 Fairmount St., Wichita, KS 67260
trfleming@schockers.wichita.edu

Results
•The abundance of grasshoppers, butterflies and spiders did not change significantly in burned sites.
•For paired burned and unburned sites, there was significant increase to arthropod abundance on burned sites.

Discussion
• Increased arthropod abundance may be attributed to a higher concentration of nutrients in plants post-burn. Nutrient 

concentration would both attract insects and would also allow them to be more successful1.
• There is a significant increase in arthropod abundance at burned sites (Figure 2), but there is strong variation in the relative

increase due to burning (Figure 1; see standard error).
• Other fire-related factors, such as time of burn, intensity of burn, and burn frequency might influence arthropod 

abundance. Little research has been conducted on the response of plants and animals to these factors3.
• Understanding arthropod response to land management techniques assists in addressing declining arthropod numbers.

Introduction
• Arthropod numbers have declined up to 36% in Kansas 

grasslands1, and current grassland restoration research 
largely ignores the importance of arthropods.
• Controlled fire (burning) is a common land management 

technique used to clear old growth, return nutrients to the 
soil, and improve forage for animals.
• Little research has been done on the impact of burning on 

arthropod abundance.
• Using data collected from Conservation Reserve Program 

sites (CRP), the abundance of three different arthropod 
groups was measured.

• Arthropod samples were collected with hand-netting, which 
collects arthropods associated with blooming flowers.
• Samples were then sorted into groups, and their abundance 

was measured.
• Eight burned sites were analyzed, and each was paired with 

an unburned site less than 40 miles away in tallgrass prairie.
• Arthropod abundance was measured from 2018 samples, 

sites were burned in 2017.

Methods

Objective
Analyze the relationship between controlled prairie fires and 
arthropod abundance in Kansas grasslands.
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Hypotheses
• The abundance of grasshoppers and butterflies will increase in 

burned areas because of increased nutrient concentration1.
• The abundance of spiders will decrease in burned areas because 

of a decrease in habitat structure2.

Figure 1: Average abundance of three 
different arthropod groups (grasshoppers, 
butterflies, and spiders) in burned and 
unburned sites. While the graphs show a 
trend towards greater abundance in burned 
sites, results show no significant difference 
between treatments for all arthropod 
groups. Bars show standard error.

Figure 2

Figure 2: Arthropod abundance at burned 
and unburned paired sites. Combined 
abundance was summed for all arthropod 
groups of interest. Results show a significant 
increase to insect abundance in burned sites 
compared to the unburned sites (p=0.028, 
df=7).

Acknowledgements:
I would like to thank Jake Huffman for his help in sample sorting, as well for his valuable input on how I should present results. Additionally, I 
would also like to thank Elsie Fleming for designing the arthropod graphics used throughout the poster, and the Dorothy and Bill Cohen 
Honors College for providing me with this opportunity. This research has been financed, in part, with federal funds from the Fish and Wildlife 
Service, a division of the United States Department of Interior, and administered by the Kansas Department of Wildlife, Parks and Tourism. 
The contents and opinions, however, do not necessarily reflect the views or policies of the United States Department of Interior or the 
Kansas Department of Wildlife, Parks, and Tourism.

Figure 1

4 5 6

51 

46 
41 
36 
31 
26 

21 
16 
11 

6 
1 

180 
160 
140 
120 
100 

80 
60 
40 
20 

0 

Average Abundance of Arthropod 
L dP 
D 0-----/L 

.,,--._ 
' '. /I . \. 

1,t~:~ .... 
/ -~ 

I .. J ~ ec. 
i \ -- \ 

- ~ ,, .·r'\. \ I-!_///;-'-'-
" ~ ,,p-- ;,t 

/1//--\, 
\ / \i ■- .... 

( 4A ' I 

1 
/)--.// 

J .... -~ . --~ 
I .. 

I ~¥ -
>' ~ _-, 

->-- --

Unburned Burned 

□ Grasshopper □ Butterfly □ Spider 

Combined Abundance of Paired Sites 

A B 

... 

C 

-

• • 

D E 

Site Pairs 

□ Burned □ Un burned 

F G H 

-<ffi s 

https://doi.org/10.1016/j.biocon.2021.109265
https://entomology.k-state.edu/extension/insect-information/crop-pests/sunflowers/grasshoppers.html
https://www.mykpl.info/hoy-audubon-society-monarch-butterfly-habitat

